
Computer Supported Cooperative Work 

Springer-Verlag London Ltd. 



Also in this series 

Gerold Riempp 
Wide Area Workflow Management 
3-540-76243-4 

Celia T. Romm and Fay Sudweeks (Eds) 
Doing Business Electronically 
3-540-76159-4 

Fay Sudweeks and Celia T. Romm (Eds) 
Doing Business on the Internet 
1-85233-030-9 

Elayne Coakes, Dianne Willis and 
Raymond Lloyd-Jones (Eds) 
The New SocioTech 
1-85233-040-6 

Elizabeth F. Churchill, David N. Snowdon 
and Alan J. Munro (Eds) 
Collaborative Virtual Environments 
1-85233-244-1 

Christine Steeples and Chris Jones (Eds) 
Networked Learning 
1-85233-471-1 

Barry Brown, Nicola Green and 
Richard Harper (Eds) 
Wireless World 
1-85233-477-0 

Reza Hazemi and Stephen Hailes (Eds) 
The Digital University - Building a Learning 
Community 
1-85233-478-9 

Elayne Coakes, Dianne Willis and 
Steve Clark (Eds) 
Knowledge Management in the 
SocioTechnical World 
1-85233-441-X 

Ralph Schroeder (Ed.) 
The Social Life of Avatars 
1-85233-461-4 

J.H. Erik Andriessen 
Working with Groupware 
1-85233-603-X 

Paul Kirschner, Chad Carr and 
Simon Buckingham Shum (Eds) 
Visualising Argumentation 
1-85233-664-1 

Christopher Lueg and Danyel Fisher (Eds) 
From Usenet to CoWebs 
1-85233-532-7 

Bj0rn Erik Munkvold 
Implementing Collaboration Technologies 
in Industry 
1-85233-418-5 

A list of out of print titles is available at the end of the book 



Kristina Hook, David Benyon and 
Alan J. Munro (Eds) 

Designing Information 
Spaces: The Social 
Navigation Approach 

With 100 Figures including 16 in colour 

BCS 

fj 
i Springer 



Kristina HOăk, PhD, PhLic, MSc 
Swedish Institute of Computer Science, Box 1263, S-16428 Kista, Sweden 

David Benyon, PhD 
Department of Computing, Napier University, Canal Court, 
42 Craiglockhart Avenue, Edinburgh EH14 lD], UK 

Alan] Munro 
Department of Computer Science, Strathclyde University, Livingstone Tower, 
26 Richmond Street, Glasgow Gl lXH, UK 

Series Editors 
Dan Diaper, PhD, MBCS 
Professor of Systems Science & Engineering, School of Design, 
Engineering & Computing, Bournemouth University, Talbot Campus, Fern Barrow, 
Poole, Dorset BH12 SBB, UK 

Coiston Sanger 
Shottersley Research Limited, Little Shottersley, Farnham Lane 
Haslemere, Surrey GU27 lHA, UK 

British Library Cataloguing in Publication Data 
Designing information spaces: the social navigation approach. - (Computer supported cooperative work) 

1. Human-computer interaction 2. Information technology - Social aspects 
1. HiiOk, Kristina II. Benyon, David III. Munro, Alan J., 1965-
004.1'9 

ISBN 978-1-85233-661-5 ISBN 978-1-4471-0035-5 (eBook) 
DOI 10.1007/978-1-4471-0035-5 

Library of Congress Cataloging-in-Publication Data 
A catalog record for this book is available from the Library of Congress 

Apart from any fair dealing for the purposes of research or private study, or criticism or review, as 
permitted under the Copyright, Designs and Patents Act 1988, this publication may only be reproduced, 
stored or transmitted, in any form or by any means, with the prior permission in writing of the publish­
ers, or in the case of reprographic reproduction in accordance with the terms of licences issued by the 
Copyright Licensing Agency. Enquiries concerning reproduction outside those terms should be sent to 
the publishers. 

CSCW ISSN 1431-1496 

© Springer-Verlag London 2003 
Originally published by Springer-Verlag London Berlin Heidelberg in 2003 

The use of registered names, trademarks etc. in this publication does not imply, even in the absence of a 
specific statement, that such names are exempt from the relevant laws and regulations and therefore free 
for general use. 

The publisher makes no representation, express or implied, with regard to the accuracy of the informa­
tion contained in this book and cannot accept any legal responsibility or liability for any errors or 
omissions that may be made. 

Typesetting: Gray Publishing, Tunbridge Wells, UK 

34/3830-543210 Printed on acid-free paper SPIN 10881474 



Contents 

Author Biographies ........................................... vii 

Editors' Introduction: Footprints in the Snow 
Kristina Hook, David Benyon and Alan Munro ....................... 1 

Part I Systems and Theories 

1 Social Translucence: Using Minimalist Visualisations of Social Activity 
to Support Collective Interaction 
Thomas Erickson and Wendy A. Kellogg . ......... .. ................ 17 

2 Collaborative Filtering: Supporting Social Navigation in Large, 
Crowded Infospaces 
Joseph A. Konstan and John Riedl ................................. 43 

3 Screen Scenery: Learning from Architecture and People's Practices 
of Navigation in Electronic Environments 
Monika Buscher and John Hughes . ................................ 83 

4 Navigating the Virtual Landscape: Coordinating the Shared Use 
of Space 
Phillip Jeffrey and Gloria Mark .................................. 105 

5 Experiential Design of Shared Information Spaces 
John A. Waterworth, Andreas Lund and David Modjeska ............. 125 

6 GeoNotes: A Location-based Information System for Public Spaces 
Per Persson, Fredrik Espinoza, Petra Fagerberg, Anna Sandin 
and Rickard Coster . ........................................... 151 

7 Footsteps from the Garden: Arcadian Knowledge Spaces 
Andrew McGrath and Alan Munro . ........................ ...... 175 

8 Social Navigation of Food Recipes: Designing Kalas 
Martin Svensson and Kristina Hook . ............................. 201 

9 Results from the Footprints Project 
Alan Wexelblat ............................................... 223 

10 WebPlaces: Using Intermediaries to Add People to the Web 
Paul P. Maglio, Rob Barrett and Stephen Farrell .................... 249 

v 



Designing Information Spaces: The Social Navigation Approach 

Part II Theories and Principles 

11 Where the Footprints Lead: Tracking Down Other Roles for Social 
Navigation 
Paul Dourish ................................................. 273 

12 Social Connotations of Space in the Design for Virtual Communities 
and Social Navigation 
Andreas Dieberger ............................................ 293 

13 Informatics, Architecture and Language 
Matthew Chalmers ............................................ 315 

14 Information that Counts: A Sociological View of Social Navigation 
R.H.R. Harper ................ . . .. ........................ . ... 343 

15 Navigation: Within and Beyond the Metaphor in Interface Design 
and Evaluation 
Rod McCall and David Benyon .................. .... ... .. ....... 355 

16 The Conceptual Structure of Information Space 
Paul P. Maglio and Teenie Matlock ............................... 385 

17 Information Space Navigation: A Framework 
Robert Spence ................................................ 405 

References ................................................... 427 

Index ....................................................... 451 

vi 



Author Biographies 
·tie AN HaM *%' 

Rob Barrett 
Rob Barrett (barrett@almaden.ibm.com) is a Research Staff Member at the IBM 
Almaden Research Center. He holds BS degrees in Physics and Electrical 
Engineering from Washington University in St. Louis and a PhD in Applied 
Physics from Stanford University. He joined IBM Research in 1991, where he has 
worked on magnetic data storage, pointing devices and web intermediaries. 

David Benyon 
David Benyon (d.benyon@dcs.napier.ac.uk) is Professor of Human-Computer 
Systems at Napier University. He obtained his PhD from the Open University in 
1993 on the topic of Intelligent User Interfaces. His main research interests are 
in human-computer interaction (HCI), particularly in the application of knowl­
edge-based techniques to HCI, and information systems design. David Benyon 
was actively involved with the EU's long-term research (LTR) intelligent­
information-interfaces network of excellence, "i3-NET" and with project 
PERSONA (with Swedish Institute of Computer Science). 
http://www.dcs.napier.ac. ukI-dbenyon 

Monika Buscher 
Monika Buscher (m.buscher@lancaster.ac.uk) is a research fellow at the 
Department of Sociology at Lancaster University. Her research interests include 
ethnomethodology, ethnographic studies of work practice, computer-supported 
cooperative work (CSCW), interdisciplinary theory and practice for systems 
design, theories of the information society. As a member of interdisciplinary 
research projects she carries out ethnographic studies of work, primarily in 
creative professions. 
http://www.comp.lancs.ac.uklsociology/mbuscher.html 

Matthew Chalmers 
Matthew Chalmers (matthew@dcs.gla.ac.uk) is a Reader in Computing Science 
at the University of Glasgow. Previously he worked at Xerox EuroPARC and UBS 
Ubilab. He is a principal investigator in Equator, a UK EPSRC Interdisciplinary 
Research Collaboration. His overall interest is the use of contemporary semi­
otics and philosophy to inform HCI theory and the design of information 
systems. One application of this work is City, a project in Equator that combines 
wearable computers, virtual environments and adaptive hypermedia in one 

vii 



Designing Information Spaces: The Social Navigation Approach 

collaborative system. Other projects focus on information visualisation and 
recommender systems. 
http://www.dcs.gla.ac.uk/ -matthew 

Rickard Coster 
Rickard Coster (rick@sics.se) is a PhD student in the Machine Learning Group 
at the Department of Computer and Systems Sciences, Stockholm University. 
His research interest is in the broad area of information retrieval, information 
filtering and machine learning. He works part time at the Swedish Institute of 
Computer Science (SICS), and has developed systems for information retrieval 
and collaborative filtering that are currently used in a number of research 
projects at SICS. 
http://www.dsv.su.se/-rick! 

Andreas Dieberger 
Andreas Dieberger (andreasd@us.ibm.com) is a Research Staff Member at the 
IBM Almaden Research Center. He holds a Masters in Computer Science, a PhD 
in Human Factors from the Vienna University of Technology, and a post-doc­
toral degree from a joint programme on environmental studies ("Technischer 
Umweltschutz") from the Vienna University of Agriculture and the Vienna 
University of Technology. He joined IBM Research in 2000 and works on sup­
porting collaborative work and on visualisation tools with a focus on design. 

Paul Dourish 
Paul Dourish (jpd@ics.uci.edu) is an Associate Professor of Information and 
Computer Science at the University of California, Irvine. He has previously held 
positions at Xerox PARC, Apple Research Labs and Rank Xerox EuroPARC. His 
primary research interests are in the areas of computer-supported cooperative 
work and human-computer interaction. In particular, much of his research 
concerns the relationship between foundational aspects of software design and 
analytic perspectives on social action, especially ethnomethodology. This inter­
est has led him to investigate such topics as the relationship between represen­
tation and action in workflow, the development of radically adaptive 
architectures for collaborative systems, and the integration of information with 
embodiments of activity, such as that implied by social navigation. 
http://www.ics.uci.edu/-jpd 

Thomas Erickson 
Thomas Erickson (snowfall@acm.org) is a Research Staff Member in the Social 
Computing Group at the IBM T.J. Watson Research Center, where he works on 
designing systems which support network mediated group interaction. An 
interaction designer and researcher, his approach to systems design is shaped 
by work in sociology, rhetoric, architecture and urban design. He has con­
tributed to the design of many products, and authored about 40 publications on 
topics ranging from personal electronic notebooks and information retrieval 
systems to pattern languages and virtual community. 
http://www.pliant.orglpersonal/Tom_Erickson/index.html 

viii 



Author Biographies 

Fredrik Espinoza 
Fredrik Espinoza (espinoza@sics.se) is a researcher at the Swedish Institute of 
Computer Science. After receiving his Master's degree in Computer and Systems 
Science from Uppsala University, Sweden, he is now pursuing a PhD in the area 
of open environments for electronic services and cooperation between services. 
http://www.sics.se/-espinoza 

Petra Fagerberg 
Petra Fagerberg (petra@sics.se) received her Master's degree in Computer 
Science in 2002 from the Royal Institute of Technology in Stockholm. Her 
research interests cover social and ubiquitous computing. 
http://www.sics.se/humle/ 

Stephen Farrell 
Stephen Farrell (sfarrell@almaden.ibm.com) holds a BA in History and 
Philosophy of Science, and an MS in Computer Science from the University of 
Chicago. He joined IBM Research in 1999 to develop systems that enhance the 
ability of people to work or collaborate. Some of his projects include personali­
sation of web experience, support for individual knowledge management and 
visualisation of collaborative groups. 

R.H.R. Harper 
Richard Harper (R.Harper@surrey.ac.uk) is Professor of Socio-Digital Systems 
and Director of DWRC (Digital World Research Centre) at Surrey University. He 
completed his PhD at the University of Manchester in 1989. He then became a 
research officer at the University of Lancaster, participating in research into the 
sociological aspects of air traffic control. Following this, he was senior research 
fellow on a project into the design of expert systems for the police force. In 1992, 
he moved to Xerox's European Research Centre in Cambridge. Here, he under­
took numerous projects into the ways digital technologies change organisa­
tional life, working with BT labs in the UK, the IMF in Washington, DC, and 
Lloyds-TSB in the UK, amongst others. During this time he was also a visiting 
scholar at the University of Cambridge and a special lecturer at the University of 
Nottingham. His latest book is: The Myth of the Paperless Office with A.J. Sellen, 
MIT Press, 2002. 
http://www.surrey.ac.uk!dwrc/harper.html 

John Hughes 
Professor John Hughes (j.hughes@lancaster.ac.uk), graduated in 1963 with a 
degree in Moral and Political Philosophy from the University of Birmingham. 
He moved to Lancaster University in 1970. In a long, interminable career, John 
Hughes has published in the fields of political socialisation, political sociology, 
and research methods. His current interests, however, are in the field of com­
puter-supported cooperative work which involves ethnographic studies of work 
activities to inform system design, and working with computer scientists at 
Lancaster. 
http://www.comp.lancs.ac.uklsociology/jhughes.html 

ix 



Designing Information Spaces: The Social Navigation Approach 

Kristina Hook 
Kristina Hook (kia@sics.se) is the laboratory manager of the HUMLE labora­
tory at SICS (Swedish Institute of Computer Science). She also holds an associ­
ate professor position at Stockholm University. Her work includes work on 
social navigation, intelligent user interfaces, and affective computing. Most of 
her work has been directed towards the design and user studies of novel ways of 
interaction between system and user. 
http://www.sics.se/-kia 

Phillip Jeffrey 
Phillip Jeffrey (phillipj@cs-club.org) is currently employed at Bell Mobility, a 
mobile and wireles communications company in Canada. He has a BA 
(Honours) in Information Systems and Human Behaviour from the University 
of Guelph in Canada. Previously, he has been a student researcher at Adastral 
Park, Ipswich, UK, and the GMD FIT (now Fraunhofer Institute), Sankt 
Augustin, Germany. 

Wendy A. Kellogg 
Wendy A. Kellogg (wkellogg@us.ibm.com) is Manager of Social Computing at 
IBM's T.J. Watson Research Center. Her current work involves designing and 
studying computer-mediated communication systems. Kellogg holds a PhD in 
Cognitive Psychology and is author of numerous papers in the fields of HCI and 
CSCW. She recently served as Technical Program Co-Chair for ACM's DIS 2000 
("Designing Interactive Systems") conference, and as General Co-Chair for 
ACM's CSCW 2000 ("Computer-Supported Cooperative Work") conference. 

Joseph A. Konstan 
Joseph A. Konstan (konstan@cs.umn.edu) is Associate Professor of Computer 
Science and Engineering at the University of Minnesota. His research addresses 
a variety of human-computer interaction issues related to fIltering, compre­
hending, organising and automating large and complex data sets. He co-directs 
the GroupLens Research Group, and is best known for his work in recom­
mender systems, multimedia and visualisation. In 1996 he co-founded Net 
Perceptions, a company that has since developed collaborative fIltering recom­
mender systems into a variety of commercial personalisation tools. He also 
works with a number of small and mid-sized businesses on issues related to web 
site design, user interfaces, and human-computer interaction. Dr. Konstan 
received his PhD from the University of California, Berkeley, in 1993. 
http://www.cs.umn.edu/ - konstan 

Andreas Lund 
Andreas Lund (alund@informatik.umu.se) is a graduate student and instructor 
at the Department of Informatics, Umea University, where he is also a member 
of the Muse research group (http://www.informatik.umu.se/-muse). His gen­
eral research interests include how computerisation brings about changed 
conditions for meaningful experiences in individual and social settings. He is 

x 



Author Biographies 

currently working towards the completion of his PhD thesis on the subject of 
how information visualisation design can be informed by recent theories of 
embodied meaning. 
http://www.informatik.umu.se/-alund/. 

Teenie Matlock 
Teenie Matlock (tmatlock@psych.stanford.edu) is currently a post-doctoral 
researcher in the Psychology Department at Stanford University. She has a PhD 
in Cognitive Psychology from University of California, Santa Cruz, and prior to 
that studied linguistics and cognitive science. She has published in psychology, 
linguistics and human-computer interaction. 
http://www-psych.stanford.edu/-tmatlock/ 

Paul P. Maglio 
Paul P. Maglio (pmaglio@almaden.ibm.com) is a Manager and Research Staff 
Member at the IBM Almaden Research Center. He holds an SB in Computer 
Science and Engineering from the Massachusetts Institute of Technology and a 
PhD in Cognitive Science from the University of California, San Diego. He 
joined IBM Research in 1995, where he studies how people think about and use 
information spaces, such as the World Wide Web. 

Gloria Mark 
Gloria Mark (gmark@ics.uci.edu) is an Assistant Professor in Information and 
Computer Science at the University of California, Irvine. Previously she worked 
at the GMD in Bonn, Germany. Her main research interests are in computer­
supported collaborative work (CSCW), particularly in understanding how 
collaborative technologies can support virtual collocation. She is currently 
working on projects with Intel and the Jet Propulsion Laboratory, studying 
distributed teams and technology use. 
http://www.ics.uci.edu/-gmark 

Andrew McGrath 
Andrew McGrath (andrew.mcgrath@hutchison3g.com) is Head of User Interface 
group in Hutchison 3G, a mobile multimedia company that is one of five 
companies awarded licences by the UK Government in May 2000 to run third­
generation mobile phone services. Prior to Hutchison 3G Andrew worked at BT 
Labs, Martlesham Heath, UK. 

Rod McCall 
Rod McCall (rodmc@totalise.co.uk) is currently writing up his thesis on naviga­
tion within electronic spaces at Napier University, Edinburgh. His thesis focuses 
on the development of navigational guidelines for two- and three-dimensional 
environments. In the past he has been a researcher into user interface design for 
offshore and maritime crisis management simulations and a member of the PER­
SONA project. At present he is a staff member at Runtime Revolution, Edinburgh, 
the authors of the user-friendly Revolution development environment. 

xi 



Designing Information Spaces: The Social Navigation Approach 

David Modjeska 
David Modjeska (modjeska@fis.utoronto.ca) is an assistant professor in the 
Faculty of Information Studies at the University of Toronto. He holds a PhD in 
Computer Science from the University of Toronto, an MS in Computer Science 
from Stanford University, and a BA in English from Harvard University. His 
research interests focus on information visualisation and human-computer 
interaction (HCI). Before joining FIS, he was an assistant professor in the 
Department of Computer Science at Chalmers Technical University/Gothenburg 
University in Sweden, and previously a guest researcher and instructor in the 
Department of Informatics at Umea University in Sweden. Prior work experi­
ence includes six years as a software engineer in Silicon Valley. His teaching 
interests focus on information systems. 
http://www.fis.utoronto.ca/faculty/modjeska/index.html 

Alan Munro 
Alan Munro (alanm@cis.strath.ac.uk) is a Research Fellow in the Department of 
Computer and Information Sciences at Strathclyde University in Glasgow. 
He has a MA and PhD in Psychology from the universities of Glasgow and 
Strathclyde respectively, and has done post-doctoral work in Oxford University 
Computing Laboratory, the University of Jyvaskyla, Finland, and Napier 
University in Edinburgh, all in the broad area of support of collaborative activity 
and design of novel applications. His main interests are ethnographic fieldwork 
for the design and inspiration of new technologies, ecological psychology and 
novel interfaces for technologies. His current work is on the EU Disappearing 
Computer project Gloss where he is working closely with architects looking at 
the design of social navigational possibilities for different sorts of physical 
spaces using ubiquitous computing. 
http://www.cs.strath.ac. uk! -alanm/ 

Per Persson 
Per Persson (perp@sics.se) gained his PhD in Communication Studies from 
Stockholm University in 2000 with a dissertation on the spectator psychology of 
visual media. Since 1999, he has conducted research at the Swedish Institute of 
Computer Science on social computing, social navigation, ubiquitous computing 
and believable agents. 
http://www.sics.se/-perp 

John Riedl 
John Riedl (riedl@cs.umn.edu) is Associate Professor of Computer Science and 
Engineering at the University of Minnesota. His research encompasses distrib­
uted and collaborative systems. His decade of research on recommender systems 
started in 1992 when he and Paul Resnick started to build the first automated 
collaborative fIltering system. He continues to co-direct the GroupLens Research 
Group and has been a prolific author and speaker on the topic. In 1996, he co­
founded Net Perceptions to commercialise collaborative fIltering technology. 
After several years as the company's chief technical officer, he returned full-time 

xii 



Author Biographies 

to research and teaching, though he continues to shape commercial use of the 
technology as the company's chief scientist. Dr Riedl received his PhD from 
Purdue University. 
http://www.cs.umn.edu/ -riedl 

Anna Sandin 
Anna Sandin (sandin@sics.se) received her Master's degree in Computer Science 
in 2001 from Uppsala University, Sweden. She performs advanced research in 
electronic services and personal service environments (PSE). She is presently 
affiliated with Swedish Institute of Computer Science, Kista, Sweden. 
http://www.sics.se/-sandin/ 

Robert Spence 
Professor Robert Spence (r.spence@ic.ac.uk) is currently at Imperial College in 
London, where he leads the Human-Computer Interaction Research Team in 
the Intelligent and Interactive Systems group. He conducts research into informa­
tion visualisation, agent-based interaction design and the facilitation of Social 
Interaction through Information Technology. The IIS-HCI team specialises in 
the efficient and effective navigation of large information spaces using graphi­
cal display techniques. 
http://www.ee.ic.ac.uk!research/information/www/Bobs.html 

Martin Svensson 
Martin Svensson (martins@sics.se) received his PhLic (2000) at Stockholm 
University. He has been at the Swedish Institute of Computer Science since 1996 
and is currently finalising his PhD on how to design and evaluate systems that 
support social navigation. 
http://www.sics.se/-martins 

John Waterworth 
John Waterworth (jwworth@informatik.umu.se) is Professor of Informatics and 
leader of the Muse research group at Umea University in Sweden, and also 
Senior Researcher at the Interactive Institute Tools for Creativity studio. He has 
a PhD in Experimental Psychology and is a Chartered Psychologist of the 
British Psychological Society. John has worked on human-computer interaction 
for many years, at BT Labs in England (1980-88, on speech-based interaction), 
in Singapore (1988-94, on multimedia and VR) and in Sweden (from 1994). His 
research interests centre around the effects of technological mediation on con­
sciousness, creativity and understanding. A current interest is how interactive 
art can be used as a vehicle for research on the effects of technological media­
tion on experience. 
http://www.informatik.umu.se/-jwworth/ 

Alan Wexelblat 
Alan Wexelblat (wex@hovir.com) received his PhD from MIT's Program in 
Media Arts and Sciences in 1999, where his dissertation work on interaction 
history was supervised by Dr Pattie Maes. He has worked in social navigation 

xiii 



Designing Information Spaces: The Social Navigation Approach 

and related areas such as virtual reality, multimodal interaction and informa­
tion visualisation since the 1980s. His research interests currently revolve 
around time, history, memory and artefacts, particularly within a group or com­
munity context. 
http://wex.www.media.mit.edu/people/wexl 

xiv 


